Hepatitis C virus single-stranded RNA induces innate immunity via Toll-like receptor 7.
Innate immune responses to HCV infection are triggered through host recognition of pathogen-associated molecular patterns. Interferons are critical for the protection against HCV infection. However, the pathways linking virus recognition to IFN induction remain poorly understood. Immune cells and Huh-7 cells were infected with HCV cell culture (HCVcc) or transfected with HCV-derived immunostimulatory RNA oligonucleotides (ORNs), and immune activation was assessed. We found that HCVcc suppressed immune responses because the HCVcc protein impaired the PBMC and pDC responses. However, HCVcc genomic RNA had an immunostimulatory effect. HCV encodes G/U-rich ssRNA TLR7 ligands that significantly activate innate immunity, and induced IFN-alpha production. Moreover, HCV-derived ORNs also activated IRF7 and NF-kappaB in Huh-7 cells. In particular, the HCV 3'-UTR strongly induced cytokine production. Different lengths of polyuridine tract in the 3'-UTR of different HCV strains induced IFN-alpha production. These data demonstrate that the HCV-specific G/U fragment is a motif sequence, and is recognized by TLR7 as a PAMP. The requirement for TLR7 to recognize HCV RNA was confirmed using specific inhibitors, RNAi and by TLR7overexpression. These results provide an insight into the development of immune adjuvant for vaccines and for the production of new antiviral drugs.